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ABSTRACT OF THE DISCLOSURE 

A plastic locking nut for fastening elements together is 
disclosed in strip form with a head portion of each of a 
series of nuts hinged to facilitate reeling of a strip of nuts 
and severing one nut from an adjacent nut for installation 
purposes. Each nut is provided with a cross-sectional con- 
figuration permitting the nut body to be formed essentially 
by extrusion with the nut including resilient legs operable 
transverse to the nut body in a sense accommodating 
extrusion tolerance and with the nut extrusion cut to pro- 
vide its length dimension and thus made to a closer toler- 
ance in such dimension. Each nut includes a slight recess 
between depending legs and the head portion to accom- 
modate plastic scraped from the nut during installation. 



RELATED CASES 

This case is related in concept to U.S. application Ser. 
No. 761,064 entitled Plastic Fastener Strip and Installation 
Tooling Therefor, filed of even date in the name of Charles 
Edward Reynolds. 

BACKGROUND OF THE INVENTION 

Plastic fasteners have come into wide usage to secure a 
variety of elements together. Typical fasteners are com- 
prised of a nut like element of plastic material defining a 
head and resilient legs of a configuration to be extended 
through the aperture in a mounting panel or board. The 
element to be mounted is then placed against the head and 
a self-tapping screw is threaded through the body of the 
nut to expand the legs within the aperture of the mounting 
panel and lock the mounted element thereto. Fasteners of 
this type are sometimes termed panel nuts or screw 
anchors, or the like. The configuration of a large number 
of existing fasteners requires nut elements to be formed by 
cavity molding, resulting in a relatively high cost for each 
part. While some effort has been made to produce plastic 
fasteners by extrusion, as in U.S. Pat. 3,130,464, or to 
otherwise produce fasteners joined together in strip form, 
as in U.S. Pat. 3,083,429, the prior art does not contem- 
plate fasteners capable of field use in strip form by simple 
installation tooling on a production basis; the prior art 
structures typically having a configuration requiring a sec- 
ondary operation not amenable to field use of the fast- 
ener in strip form. As another problem, standard extrusion 
techniques may not provide a close enough tolerance to 
assure proper mating of a nut element with an panel aper- 
ture. With respect to prior art tooling for installing fast- 
eners, the prior art is best developed relative to stapling 
machines such as U.S. Pat. No. 2,240,455, automatic nail 
guns, such as U.S. Pat. 2,923,937 and the like, which are 
relatively complex in terms of structure and although satis- 
factory for handling and installing metal parts, are not 
readily amenable to installation of plastic nuts into mount- 
ing apertures. 

SUMMARY OF THE INVENTION 

This invention relates to plastic fastener locking nuts in 
strip form and to installation tooling therefor. 

It is an object of the invention to provide a plastic fast- 
ener locking nut in strip form which may be utilized in the 
field in strip form directly by hand, by simple tooling or by 
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semi-automatic tooling to fasten elements together in a 
reliable manner. It is a further object to provide a fastener 
nut in strip form which is of an extruded thermoplastic and 
which has a configuration to eliminate tolerance critical- 

5 ity as to the extruded dimension. It is yet a further object 
to provide a low cost method of joining elements together 
through the provision of an inexpensive fastener structure 
capable of being rapidly installed by a few simple steps. It 
is another object to provide a plastic locking nut strip 

10 which may be fed through an installation tool, positioned 
for installation and installed either manually or semi- 
automatically. It is still another object to provide a rapid 
technique for installing fasteners in the field through a 
simple, inexpensive and reliable fastener structure and 

15 tooling therefor. 
In the drawings: 

FIG. 1 is a perspective view somewhat enlarged from 
actual size, depicting a pair of elements fastened together 
by a fastener nut in accordance with the present invention, 
20 one fastener and the elements being shown in section at 
one end thereof; 

FIG. 2 is a perspective view of a strip of locking nuts in 
finished form with one nut severed and displaced from the 
strip; 

25 FIG. 2a is a perspective of the strip as initially formed; 
FIG. 3 is a sectional view of the fastener shown in FIG. 

2; 

FIG. 4 is a perspective view of an installation tool in 
accordance with a manual embodiment of the invention 
30 having a strip of locking nuts therein with one nut 
extended therefrom, preparatory for installation in a panel 
aperture; 

FIG. 5 is an elevational view of the tool shown in FIG. 
4 with a locking nut displaced just prior to being inserted 
35 within the aperture of a panel; 

FIG. 6 is an elevational view of a tool of FIG. 5, par- 
tially sectioned with a locking nut inserted and seated 
within a panel just prior to the removal of the tool and 
separation of the nut from the strip of nuts carried therein; 
40 FIG. 7 is a perspective view of the upper portion of 
a semi-automatic tool embodiment of the invention hav- 
ing a strip of locking nuts fitted therein; 

FIG. 8 is an enlarged and sectional view of the top 
portion of the tool shown in FIG. 7 included to illus- 
45 trate the working mechanism of such tool to carry a 
supply of locking nuts, position such nuts and install 
one nut at a time in the aperture of a panel; 

FIG. 9 is a sectional top view of the front end of the 
tool of FIG. 7, depicting a mechanism therein positioned 
50 to guide one locking nut into a position preparatory for 
installation in a panel aperture; 

FIG. 10 is a view of the structure shown in FIG. 9, 
just following operation to install a nut in the aperture 
of a panel; and 
55 FIG. 11 is a sectional view taken through lines 11 — 11 
of the head of the tool as depicted in FIG. 8. 

DESCRIPTION OF PRBFERREO EMBODIMENT 

Referring now to FIG. 1, an assembly 10 is intended 
00 *o depict the fastening together of two elements 12 and 
14 through a fastener assembly 16 including a screw 18 
and a plastic locking nut 20. Element 12 may be con- 
sidered as a panel, board, sheet or the like, and element 
14 may be considered as a panel, strip, rack, shelf, or 
G5 the like, which must be mechanically secured to element 
12 in a reliable manner. The element 14 may be used 
for mechanical purposes or for both mechanical and elec- 
trical purposes; the element 14 being necessarily insulated 
from as well as mechanically fastened to element 12 by 
70 plastic nut 20. Panel 14 may be ornamental, as well as 
mechanically functional, such as are the strips on the 
exteriors of vehicles or office furniture and the like. 
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Elements 12 and 14 are depicted as metal, but it is also 
contemplated that the elements may be either of metal, 
plastic or some other material. Each element includes a 
panel portion having an aperture therein, the panel por- 
tion of 12 having an aperture 13, which serves as a 5 
mounting aperture for such element and panel 14 having 
an aperture 15 of similar purposes. Aperture 13 is square 
to accommodate fastener 20, and aperture 15 is usually 
circular to accommodate screw 18. These apertures are 
typically punched or die cut on appropriate centers. 10 

Nut 20 of the assembly 16 is first positioned and 
seated within aperture 13 with the panel 14 then being 
positioned thereover and the screw 18 fitted through 
aperture 15 and threaded down into the interior of nut 
20, biting or tapping into the body of 20, to pull panel 15 
14 down tightly against the head of the nut body, such 
head being shown as 22. In this way element 14 is securely 
mounted on and to element 12. 

Typically, element 12 and 14 may require a series 
of fastener assemblies 16 and typically a row of aper- 20 
tures 13 in a given mounting element may be addressed 
and loaded with nuts 20, followed by positioning the 
element 14 thereover, and loading the individual nuts 
with screws 18, which are then threaded down to fasten 
the two elements together. It is this typical usage which 25 
is the concern of the present invention; namely, that in 
field use a series of fasteners may be repetitively installed 
in a series of apertures by an operator provided with 
fasteners of suitable construction and hand tools of suit- 
able construction in a common and repetitive series of 30 
steps with the fasteners and tooling commonly oriented 
and simply manipulated. 

Referring now to FIGS. 1, 2, 2a and 3, locking nut 
20 of assembly 16 is comprised of a one-piece element 
of plastic, insulating and/or dielectric material having 35 
an exterior shape which lends itself to being formed by 
extrusion with a minimum secondary operation to 
achieve the final configuration. Nut 20 includes a head 
22 containing in the center of the upper surface thereof 
a bore 24, beveled at the top as shown and extended 40 
through the head and down partially within a pair of legs 
26 separated to define a slot 36. The leg separation pro- 
vides a flexible action transverse to the longitudinal axis 
of the nut. The legs have an exterior configuration to 
include in a relaxed condition a first outer surface 28, 45 
which angles outwardly to a slight extent from the longi- 
tudinal axis of the nut. Surface 28 leads upwardly to a 
relief shown as 30, underneath head 22, which relief 
serves the function of accommodating any plastic scraped 
off the legs during nut insertion and particularly if the 50 
nut is impact inserted. Surface 28 leads downwardly to 
a further surface 32 which angles inwardly to a greater 
extent toward the nut longitudinal axis and terminates 
in a lower rounded portion 34. As can be seen in FIG. I, 
nut 20 is dimensioned relative to the panel aperture 13, 55 
so as to be compressed widthwise an appreciable amount 
as it is inserted through such aperture. This compression 
is in a sense to accommodate variations in the extruded 
dimension. The rounded portion 34 and particularly sur- 
face 32, operates to guide the two legs 26 into the aper- 60 
tare to position surface 28 with aperture 13. Head 22 
is dimensioned to stop insertion of the nut within aper- 
ture 13 and to provide a standoff or space between ele- 
ment 12 and element 14. With the nut inserted within 
the aperture and the element 14 properly placed thereon, 65 
screw 18 is then threaded interiorly of the nut to com- 
press the nut material in the plane of aperture 13 and 
expand the nut material beneath such plane, locking 
the nut to the panel 12 and holding it firmly within the 
aperture; surfaces 28 being in bearing contact with the 70 
vertical surfaces of the aperture 13. 

FIG. 2 shows a strip 40 of locking nuts 20 joined to- 
gether and FIG. la shows the strip as initially formed. 
As can be discerned, the cross-sectional configuration 
readily permits the main body of the strip to be formed 75 
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by extrusion. A simple secondary operation is required 
which may be achieved by drilling the nut apertures 24 
with a drill shaped to provide the bevel and the interior 
relief shown in FIG. 3. The extruded strip is also par- 
tially severed to define the individual nuts. Severing is 
limited to leave a web 42 of integral material joining the 
individual nuts together. Web 42 is made thin enough to 
provide a hinging action permitting the strip of nuts to be 
reeled for handling, storage, and use in application tooling 
and thick enough not to be broken accidentally. In an 
actual embodiment wherein the nuts were formed of nylon 
the web was on the order of 0.0 10 of an inch in thick- 
ness. In accordance with the inventive concept in one 
aspect thereof, the partially severing of the nuts in pro- 
duction is achieved with a minimum displacement of the 
material of the nuts so that each nut is within a close 
tolerance lengthwise identical to each other nut of a given 
strip of nuts. The severing is achieved in a preferred em- 
bodiment by a sharp knife blade which cuts or slices 
rather than by a saw, which removes material, or by other 
processes which remove material. The latter production 
technique could leave the trailing edge of the head portion 
of one nut and the leading edge of the head portion of an 
adjacent nut spaced apart so that the tear line along the 
web might be different for different nuts severed from the 
strip. By slicing the nuts lengthwise of the strip, accurate 
dimensional control can be achieved in that nut dimension 
which is relatively fixed; i.e. not made readily compressible 
by the leg structure. 

In summary, as to the locking nut of the invention, it 
is of a plastic material of a form which may be readily 
manufactured by low cost manufacturing techniques. It 
is of a form which may be reeled, and which may be 
readily handled in stick or strip assemblies of nuts. The 
individual nuts are hinged together for this latter purpose 
through a web which may also be readily severed to 
facilitate field usage in production in strip form or one or 
two at a time if desired. The nut strip is in an extruded 
form with accurate placement assured by the secondary 
operation of severing the nuts to a proper length. 

Turning now to FIGS. 4, 5 and 6, one embodiment of 
a hand tool shown as 50 is detailed. Tool 50 is comprised 
of a housing formed of elements 52 and 54, fastened to- 
gether as by rivets 56. Elements 52 and 54 are preferably 
molded of plastic to have an exterior configuration to fit 
the hand, fingers and thumb of an operator; the fingers 
pressing the lower portion toward the palm wth the thumb 
on a button 64. The forward external configuration of ele- 
ments 52 and 54 define stop surfaces 55 and 57 for a slid- 
ably mounted operating button 64. The front face 59 of 
elements 52 and 54 defines a bearing surface for pressing 
a nut into a working aperture. The interior of elements 
52 and 54 is relieved, as shown in FIG. 6, to define a 
channel 58 to accommodate the main body of a strip 40 
of nuts 20 with a further relief shown as 60, which ac- 
commodates the head of the nuts and keeps a strip in 
alignment for feeding through tool 50. As can be seen 
from FIGS. 4 and 5, strip 40 is fed through the rear of the 
handle portion of tool 50 and along the channel and out 
past face 59. 

In use the tool is manipulated to the position shown in 
FIG. 5 with one extended nut 20 being deflected upward- 
ly to bear against face 59 proximate to an aperture 13 
and of panel 12. The lower edge of the nut is then worked 
into aperture 13 and the tool is then displaced to the posi- 
tion shown in FIG. 6. As can be seen from FIG. 6, the 
nut head 22 is pressed down flat by surface 59 so as to be 
at right angles to the remainder of the nuts in strip 40, de- 
flecting web 42. At this point the tool is then twisted, as 
indicated by the arrows in FIG. 6, to break web 42 and 
free the inserted nut 20 from the strip and from the tool, 
leaving it in position in the panel. 

The interior of the elements 52 and 54 is made to in- 
clude an anti-backup pawl 62, preferably formed of a 
metal finger. Pawl 62 is fastened to the interior of channel. 
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58 and includes an end bent down and shaped to engage 
an aperture 24 in head 22 of each nut and prevent strip 
40 from backing out of the tool. Button 64 is secured by 
a suitable engagement within portions of elements 52 and 
54 for sliding movement between the surfaces 55 and 57. r, 
Button 64 is made to include a feed pawl in the form of 
a metal finger 65 biased down to engage the aperture 24 
of each nut. When the button 64 is manipulated to the rear 
against surface 55 feed bawl 65 rides over the heads 22 of 
the strip to snap downwardly into the aperture of a nut io 
therebeneath. Button 64 is then pushed forwardly to abut 
surface 57 carrying the strip forwardly to cause one nut 
to be extended out of the tool in the position shown in 
FIG. 4 and used as previously described. 

Strips 40 may be provided for a tool 50 in suitable 15 
lengths or sticks having twenty or forty or more individual 
nuts for a given set or series of apertures in a given in- 
stallation application. It is further contemplated that 
strips of much larger numbers of nuts may be provided 
through a portable reel supply carried adjacent to or near 20 
to the tool 50. 

Tool 50 thus facilitates installation of a locking nut by 
first positioning a given nut of a supply of nuts ahead of 
the tool and ready for insertion in an aperture; facilitating 
insertion of the nut within an aperture; and facilitating 25 
severing of the nut from a strip supply of nuts. The tool is 
simple, has only one moving part, and yet can greatly 
facilitate production or field use of fasteners, such as the 
locking nut shown. 

With the steps for use of tool 50 in mind, it is worth- 30 
while to also mention that the strip 40 lends itself to use 
by hand directly if necessary or desirable. For example, 
by grasping a strip of nuts in the hand, nut head against 
the palm, the leading nut can be bent up by the index 
finger with the thumb holding the adjacent nut and strip 35 
relatively fixed, the leading nut can then be partially in- 
serted in a panel aperture with the thumb then forcing 
the partially inserted nut home. With the nut seated 
in the aperture and index finger and thumb gripping the 
adjacent nut, a twist of the hand will sever the inserted 40 
nut from the strip, the aperture holding the inserted nut 
fixed. One may, of course, readily sever one nut or two 
or more directly from a strip or from tool 50 for individ- 
ual uses as in replacement, or in more custom use ap- 
plications, or at a site on a production application rela- 45 
tively removed from where the bulk of fasteners are 
applied. 

Turning now to a semiautomatic version of a hand tool, 
FIGS. 7-1 1 show a tool 70 with a strip 40 loaded therein. 
The view in FIG. 7 has the end portions of the handle 50 
abbreviated to get the view on the sheet of drawing. These 
portions may be considered to extend down for a dis- 
tance sufficient to enable one to grasp a fixed handle por- 
tion 72 and tool trigger 74 in one hand. The upper portion 
or head of the tool includes a fixed housing 71 which 55 
opens to the left at 73 to accommodate the extension of 
lock nuts therefrom. The interior of the upper part of the 
tool defines a nut strip passageway. The strip of nuts is 
fed in an inverted position, as shown in FIG. 7, from the 
right end through an opening 75 along the passageway qq 
toward 73. Closure of 74 toward 72 operates to first feed 
a nut out of 73; to then cock and subsequently release 
a spring loaded hammer which strikes the nut extended 
from the tool; to tear such nut from the strip and drive 
it home within a panel aperture. By providing and index- (55 
ing mechanism which causes a nut to extend outwardly 
from the tool, the initial positioning of the nut within 
an aperture is greatly facilitated. The hammer action is 
quite sufficient to fully assure the nut being driven home 
and seated within the aperture. The relief 30 of the nut 70 
serves to prevent plastic scraped on the legs from build- 
ing up to stop the nut head from being fully seated in the 
panel aperture. 

Turning to FIG. 8, a more detailed description of the 
tool 70 will now be given. The fixed handle portion 72 75 



includes an interior relief at 77 to accommodate a trig- 
gering mechanism. The tool trigger 74 is secured to the 
handle for pivotal movement by a pin 76, which can be 
seen from the outside in FIG. 7. Closure of the trigger 74 
operates to drive a roller 78 mounted on the trigger from 
an initial position to a final position shown by dotted 
lines in FIG. 8, which depicts trigger movement between 
these extreme positions. During this movement roller 78 
is driven to bear against an arm 80 secured for pivotal 
movement at 82 and having a flange 86 against which 
roller 78 bears. Flange 86 includes a turned portion 88 
through which is mounted a slide pin 90 having a headed 
end 92 and opposite thereto a rounded end 94. Spaced 
therefrom is a washer 93 fixed to the pin and loaded by 
a compression spring 95 to drive the pin in a generally 
upward direction. The upper end of arm 80 includes a pin 
84 carrying a hammer cocking link 94 rounded upwardly 
at each end as at 96 and 98. Link 94 includes an in- 
dentation shown as 97 engaged by 94 of pin 90 to bias 
the link 94 upwardly and pivotally about 84. As arm 80 
is driven by 78 to rotate in a clockwise sense, pin 84 is 
driven between the initial and final positions indicated by 
the dotted lines in FIG. 8 representing the positions of 
hammer pick up and hammer release, respectively. 
Hammer release is effected when the link 98 end engages 
a strike plate 100 disposed on the interior of the handle 
portion 72, which surface is at an angle to cause the 
link to pivot in an anti-clockwise sense dropping the end 
96 downwardly and out of a recess 115 in the hammer to 
release the hammer. 

As shown to the right in FIG. 8, a block 102 is pinned 
to the fixed part of the head portion by a pin 104. As 
shown in FIG. 7, pin 104 is headed and the wall structure 
of the head portion includes an aperture 105 which is 
shaped to accommodate 104 to set block 102 in either of 
two positions to adjust hammer spring pressure and. the 
force of impact of the hammer. 

As shown in FIG. 8, the left end surface of 102 in- 
cludes an annular recess 106 of a configuration to receive 
and support a hammer spring 120. To the left of the view 
shown in FIG. S the tool includes a fixed block 108 pinned 
to the fixed part of the head portion by a pin 110 (see 
FIG. 7). From FIG. S the block 108 may be seen to 
include a bumper plate 112 position to receive a cushion 
116 secured to a leading edge of hammer 114.. The upper 
surface of 108 operates as one bearing surface for the 
hammer; a further bearing surface being defined by rails 
extending along the tool length shown by the elements 
numbered 113 in FIG. 11. As can be seen toward the 
center of FIG. 8, hammer 114 includes to the right an 
interior bore 118 positioned to accommodate hammer 
spring 120. Spring 120 is relatively heavy and operates 
when loaded in compression to drive the hammer 114 to 
the left. 

Hammer 114 includes extending from its upper sur- 
face a pin 122 and spaced to the right from the free end 
thereof a projection defining a surface 124. The left end 
of the hammer defines a striking surface 126 which drives 
a locking nut upon release of the hammer. Resting on top 
of the hammer is a nut stop slide 132 having an aperture 
130 extending partially along the length thereof and 
dimensioned to accommodate the free end of pin 122 
which slides therein, responsive to hammer movement. 
FIGS. 9 and 10 show the pin 122 in movement within 
aperture 130. Toward the forward end of the slide on the 
upper surface thereof is a groove shown as 134 in FIGS. 
8, 9 and 10, which receives a slide latch spring 136, the 
end of which is shown engaging 134 in FIG. 8. Spring 
136 is mounted on a fixed portion 138 which extends 
across the tool to join the sidewalls of the fixed part of 
the housing, as best shown in FIG. 1 1. The nut stop slide 
has an initial position to the left of the position actually 
shown in FIG. 8, with the left end surface thereof block- 
ing the passage of the leading nut 20 of the strip 40 from 
downward travel. As the hammer is dragged to the right 
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by initial closure of the trigger, the free end of pin 122 
engages the right end of the slot 130 to drag the slide 132 
to the right into the position shown in FIG. 9, thus clear- 
ing the passageway so that the leading nut 20 of strip 
40 can move down into a position for insertion within a 5 
panel aperture. The groove 134 in the slide is engaged by 
spring 136 to hold the slide momentarily, thus holding 
the leading nut back until the hammer is well clear of 
the nut passageway. As the hammer clears the passage- 
way pin 122 forces slide 132 to override spring 136 and 10 
move to the right, clearing the passageway. 

The tool mechanism, as shown in FIG. 8, is at a point 
just immediately prior to the end of slide 132 being forced 
to clear the passageway permitting a nut to be forced 
down into a position of use. At the righthand end of the 15 
tool internally of the fixed portion of the head is a feed- 
slide slot 140, shown in FIG. 11, accommodating a feed 
slide 142, shown in FIG. 8. Feed slide 142 carries thereon 
a pin 144 (FIG. 8) having a tension spring 146 hooked 
thereover, the opposite end of the spring being hooked to 20 
a fixed pin 148 toward the lefthand end of the tool. The 
upper portion of the tool head includes (to the right in 
FIG. 8) a web 150 which defines with a cap portion -152 
the entry opening 73 for strip 40. FIG. 1 1 shows the con- 
figuration of 152 to include an interior channel 154 and a 25 
pair of slots 156 of a cross-sectional configuration to 
house the nuts 20, positioning the strip 40 and permitting 
its movement along the tool. 

As shown in FIG. 8, the front end of the tool includes 
an interior surface 158 positioned to guide the strip down- 30 
wardly. Beneath the surface 158 are further surfaces cut 
into the sidewalls of the head, shown as 160 and 162, 
which operate to engage the head of each nut and guide 
the nut and thus the strip downwardly toward the impact 
site. To the right, as shown in FIG. 8, mounted on web 35 
150 is a fixed pawl in the form of a spring 164 biased up- 
wardly to engage aperture 24 of each nut of the strip and 
prevent rightward displacement of the strip as mounted 
within the interior channel 154. A feed pawl 166 is 
secured to feed slide 142 to similarly engage aperture 24 40 
of each nut and thus of the strip. When nut stop slide 132 
does clear the leading nut, spring 146 pulls the feed slide 
142 to the left indexing the strip to the left, the pin 144 
also moving to the left to the position shown by the dotted 
line in FIG. 8. The strip will stop as the leading nut bot- 45 
toms on the surface shown as 168 to the left end of the 
tool, as shown in FIG. S. As the hammer is carried to the 
right to the point of release indicated by the dotted line 
shown in FIG. 8, it will engage the lower end of pin 144 
to carry it to the right and thus carry the feed slide to 50 
the right, pawl 166 riding over into an adjacent nut aper- 
ture to latch therein and hold spring 146 in tension. Dur- 
ing this operation holding pawl 164 prevents the strip 
from rightward displacement. 

As can be seen in FIGS. 9 and 10. the front end of the 55 
tool includes fixed wall portions 170 which define at 172 
a guide for the hammer forward portion. On the front 
face of 170 are surfaces 174 which engage a panel having 
an aperture into which a nut is to be driven. As can be 
seen in FIGS. 7, 9 and 10, the portions 170 include slots 60 
in each side shown as 176, each having a pin 178 extend- 
ing in a vertical sense therethrough, mounting a jaw 
shown as 180. Each of the jaws includes a spring 184 
mounted as by a screw 182 with each spring end shown as 
186 bearing against the outer sidewall of the tool head to 65 
bias the jaw inwardly into the position shown in FIG. 9, 
pivoting about pin 178. The interior forward portion of 
each jaw includes a slot shown as 188, which is dimen- 
sioned to receive the head of a nut 20 and guide such nut 
downward into the impact position. FIG. 9 shows by 
dotted line a nut in position with the nut head fitted with- 
in slots 188 of the jaws. Each jaw includes a further sur- 
face shown as 190 which is beveled and positioned to be 
engaged by the leading edge of the hammer, as at 126, as 75 
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shown in FIG. 9, as the hammer moves forwardly to drive 
the jaws outwardly pivoting on pins 178 and permit the 
hammer to engage the nut which is then in impact posi- 
tion. FIG. 10 depicts the hammer in this position, driving 
a nut 20 within the aperture of a panel. Following impact 
and insertion of a nut, hammer 114 is withdrawn by 
again closing the trigger 74. As the hammer is withdrawn 
to the position shown in FIG. 9, jaws 180 will again close 
in the position shown in guide and position the next nut. 

As previously mentioned with respect to the simple 
version of the hand tool, it is contemplated that reels of 
nuts may be supplied for use with a tool 70, the reel either 
being separately carried or mounted on the hand tool in 
a suitable fashion. 

Having now disclosed my concept for fastening ele- 
ments together in terms intended to enable a preferred 
practice thereof, in its various modes, claims are ap- 
pended which are believed to define what is inventive. 

What is claimed is: 

1. In a method of installing fasteners and the like 
within the apertures of a panel, wherein said apertures 
are noncircular in cross-section, the steps comprising pro- 
viding a series of plastic fastener elements each having 
a cross-section different from that of said apertures and 
each joined by a web of plastic material to define a 
fastener strip, said web being sufficiently thin for the strip 
to bend for handling and tearing of said web to separate 
one fastener element from the strip, positioning a leading 
fastener element as joined to the strip with at least a por- 
tion of said element extended within the aperture of a 
mounting panel, and then severing said leading fastener 
element from said strip while positioned within said 
aperture, the said step of severing comprising twisting 
the strip and thereby tearing said web from one end to the 
other, the associated aperture holding the fastener element 
against movement. 

2. As an article of manufacture, a strip of identical 
fasteners of plastic material each comprising means in- 
cluding an extending leg portion for insertion within the 
aperture of a mounting element and a head portion 
forming means to limit fastener insertion in the said 
aperture, a thin web of material adjoining the head por- 
tions of adjacent fasteners, said web being sufficiently 
thin to permit one fastener to be separated from an ad- 
jacent fastener by being torn by hand and being positioned 
at a point on said fastener to permit one fastener of said 
strip to be positioned with the leg portion thereof free of 
the adjacent fastener of said strip to facilitate insertion 
while said one fastener is still attached to said strip, each 
of said fasteners further comprising an interior relief 
located between said leg portion and said head portion 
to accommodate plastic material scraped off said leg por- 
tion during its insertion into said aperture. 

3. As an article of manufacture, a fastener element 
having a lower leg portion arranged for insertion into an 
aperture of a mounting panel, said aperture having a 
noncircular cross-section, said leg portion having a pre- 
determined length and a predetermined width, the leg 
portion including spaced apart wall portions defining a 
deformable structure in the sense of said predetermined 
width and a solid structure in the sense of said predeter- 
mined length, the said fastener element consisting of a 
thermoplastic material and having an extruded profile 
which defines said predetermined width, with the said 
predetermined length of said leg portion defined by cut 
surfaces thereby minimizing the effect of extrusion 
tolerances upon the function of said fastener element. 

4. For use in an assembly process to secure a com- 
ponent to a plate or panel having mounting apertures 
therein, an integral strip of plastic fasteners, each fastener 
comprising a shank portion, a flange portion, and a 
component engaging portion, all of said portions includ- 
ing a bi-directional exterior which presents two distinct 
profiles, one of which is an extruded profile wbich is in 
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l-'iffir^'; 90* tfceSy 2Sf D Toj er,i ° n ^ " ^ '° a * is > - 
from said flange portion, the other profile comprLin cut tl ln.fl ^'™ 5 m l ° r Sheared SUrfaces focated 
surfaces disposed in planes which are perpendicular to and U thin ™r T P er .P e " dlcular t0 *» id extrusion axis, 
the extrusion axis, and a thin web of plastic fastener 5 f„ e L,tn, f ° P'^Uc fastener material forming join- 
material forming joining sections to join together adfac"nr fl.L ° ,0 , ,n t08ether adjacent ^teners via their 
fasteners at their flange portions, the sailing sec tons area" ,5 ,T* It*.™* ^ SeCli ° nS MCh havi "S an 
each having an area and strength to sustain the inte rf?v whil rhf ,1 w" 8 ^ * SUStain the integri, y of the stri P 
of (he strip while the leading fastener is bent aomox? dmg f i StCner is bent acu,e 'y awa V fr °™ »id 
mately 90° to said extrusion axis dur ing installafior °of 10 IZ^ZVh' -° ^ en S^ement thereof by a driving 
the shank portion thereof in an aperture in "aid plate or KT,S T 8 ,ns,a ,a,ion of ^ shank portion thereof 
panel, said joining sections being severable to separate Z;T f,^ m ° UD£ln S apertures, said joining section 
the leading fastener from the strip by a shearin*ac ion str^ , Up °? nT" 8 - ?» ,eadins tastener from «» 
produced .by supporting the remainder of the "trip ire Z , L * Within Said mountin S a P er " 
out significant distortion while driving the leading asten er li TaJLo T S ac "°" Wlth the remainder of the strip 
into an installed position in said aperture. 6 pr0Vld,n S on e element of the shear. 

5. For use in an assembly process to secure a com- References Cited 

5S S j£5 WS5SS.Tr ,„„ ™™ PATENTS 

said body, and a component engaging portion supported 3 - 1 30,464 4/1964 Barlow 24— 216 X 

by said body, all of said portions being defined by a bi- FORFTru pat™™ 

d.rect.onal exterior which presents two distinct profiles Mc 0 FOREIGN PATENTS 

one of vvh.ch is an extruded profile which is in common 25 985 ' 896 3/1951 F«"Ce 24-208 

to all of satd port.ons with the shank portion projecting J. KARL BELL, Primary Examiner 
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